Lecture 8A 
Random Variables 1 


Dr. Noor Badshah 


Radom Variable 
e Those variables whose values are determined by 


outcomes of an experiment. 


For example: À coin is tossed and represent no of 
heads appeared. 


e Two coins are tossed and represents no heads 


elf two dices are thrown and represents sum of the 
dots shown: 


RV rl Discrete RV and Continuous RVs 


Probability Distribution (PD) 
(Discrete RVs) 


RV Values [] Outcomes [] Probability 


°PD also known as probability mass function 
and is a table which contains values of RV and 
their corresponding probabilities: 


»A coin is tossed and is the number of heads: 


Example 


*Consider a random experiment of tossing 2 coins, and let 
represents no. of H’s, then its pmf will be: 


e Consider a random experiment of tossing 3 coins, and let 
represents no. of H’s, then its pmf will be: 


Example: 


e Consider tossing 4 coins, and let represents number of 
H’s, then its pmf can be defined as: 


And generally for tossing coins: 


Is Every table of values is PD? 


eNO. 
eConditions: 1. 2. 
elf the given table represents a PD, c=? 


DISCTDULCION FUNCTION (Cf Ne 


READ HO Sum of probabilities less than 
or equal to 

Example: From previous slide: 

e will represent DF if 

1. 2. 3. is a non decreasing function. 4. 
should be continuous at least from right. 


Example 7.1: 


Find the probability distribution and distribution function for 
the number of heads when 3 halanced coins are tossed, 


Distribution Function (DF): 


les 7,2 (a) Find the probability distribution of the sum of the dots when two fair dice are 
J Use the probability distribution to find the probabilities of obtaining (i) a sum of R or 11, 
that is greater than 8, (iii) a sum that is greater than 5 but less than or equal to 10. 


Let X be the random variable representing the sum of dots which appear on the dice. 
values of the r.v. are 2, 3, 4, . , 12. The probabilities of these values are computed as below: 


Therefore the desired probability distribution of the r.v. A is 
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0 (b) Using the probability distribution, the required probabilities as follows: 


0 i) Aa sum of S or 11) = =8) or (A=11)] 

X=8) + P(X=11) 
Ne SO QD zere 

ii) P(a sum that iN ater than 8) 
> 8) 
= P(X=9) + P(X=10) + P(X=11) + P(X=12) 
= A9) + A10) + A11) +12) 
DE 0 
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Hi) Aa sum that is greater than 5 but less than or equal to 10) 
HMS <X < 10) 
= P(X=6) + PLX=7) + P(X=8) + P(X=9) + P(X=10) 
= 6) + RT) + A8) + 9) + (10). 
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Cont RVs 


e Probability Density Function (pdf): 
A function will be a pdf for a continuous random variable if 


Note: If is a continuous RV then 
and 

e Distribution Function: 

e Note that 


je al FP IE nere JE > Laer; Avs; Pa 
Example 7.3 (a) Find the value of & so that the (x) defined as follows, may 
function 


I) -H. 0<x<2 SS 
=0, elsewhere Nek 


(b) Find also the probability tha of two sample values will exceed 1. 
(c) Compute the distribution n F(x). 
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ii) fre = 


i 4 e 
The first condition is satisfied when k= O. The second condition will be satisfied, if 


Le. if 
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| ro compute the distribution function, we find 3 
F(x) = P(X <x)= frou e 
D 
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£2, we have RST: ja = 212 


By for x > 2, we have F(x)= fo aes are for 


P(X>1) = areas of shaded region 
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P(two sample values exceeding one) har Ch 


Ex) =0 , For x<0 
9 for0<x<2 


for x>2 
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Ax) =, O0<x<1, 

=0, elsewhere. 
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Clearly {x) > 0 and Í PEN fx 4 

i)’ Since jix) is = continuous probability fraction, therefore PX s-|-s Xs sh — J 
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Example 7.5 A continuous r.v. X has the d.f. F(x) as follows: 


F(X) = 0, for x < 0. 

2 l 
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~ =] for x > 2. 


Find the p.d. and P(X] < 1.5). 


By definition, we have fx) = SF) 
| , 4x 
Therefore N TT for OS x51 
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| at elsewhere. 
PIX < 1.5)= NAS S 1.5) 7 . 
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O 
= 0.46 + 0.35 =0.75. V 


